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(54) mm^¥f^: aifis^mws§3a«S'<^7 ^ - 

(57) Abstract: It is intended to provide a Uierapeutic method comprising constructing a cell-specific expression/replication vector 
usable in treatmg malignant tumor, etc. which is capable of expressing and replicating a gene in specific cells such as a malignant 
tumor without injuring normal cells ( in particular, a vector capable of regulating the expression/replication at a desired point after ilie 
expression/replication) and transferring the vector into specific cells such as a malignant tumor in vivo followed by the expression 
thereof. The transcription initiation regulating domain of a human calponin gene which is cell-specifically expressed is acquired and 
ligated to the upstream of a viral replication-associated gene such as 1CP4. Then a DNA encoding a protein such as an angiogenesis 
regulator or an apoptosis-associated factor is ligated to the viral replication-associated gene as described above via IRES, while a 
thymidine kinase gene in an intact state is integrated into a viral DNA. Tlius a cell-specific expression/replication vector not acting 
on adult normal cells is constructed. The thus constnicted vector is transfcctcd into malignant tumor cells so as to selectively disrupt 
the malignant tumor cells. 
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(57) WtHi: 

mmms,^m^mm^:7 ^iz^o^mmmmo^mmommiz^m. 

i^mmizmxi^mm-^ii:xf^m-r^:^mtj.a^mis^-r^'h(0'v$>^o m 

cn^ I c p 4m(D^-( )\^x<Dmmmmi!t^=f-<D±.m.^zmf^i^, mmo 
ju7.(Dmmmmm.^f-iz ires ^^vxMmm^^um'i^'PT:^ h 

^^iEnmm\ziiFmvfii^mm<rim^mm^m^^ ^-^^ 
mm-m^m^W}izm.m-r^o 
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m m 

5 t^m^%f 

(Dmm^. (2 )m^^uuE(Dummznt^m.^=Ff^m(j^i>^m\zi6\,^ 
<^iSim\zn^^n^^^n.n^c^ ^-^i^Mi^. iE^^ mv^izit^m ^ ^ ^ 

(3) T.'r > hmmm^m^f$'W^(Dsia.^^^'^&^^<t&. mmmii. 
mmmtsi^(Dm&'f-i^m^m\z^i,^x . mmstm^mmmm^^m&^iz 
wmr^rzibiz, m.^^o)mm^mm^mmizn^^n^^m^m^^ ^ 
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iE'^mmizitmm^^^r. mmm(D^^miR^\zmm'r^ ;i 
10 — o i LTjte^i&i^&*^'^tf e>n^;{>^ ^^A^^mm^itmmmiz^x 

<Dmmmizi5\,^xmmm.^^^m^Ax^rs.\^^ t\^^^ ^m(Dmmi)^$>^o 

^mmmmtvx-^it-r^iziimvxi^^tiiti^A.rj:\^^. 

^ Rj^^#i^/\;i.^x (Hsv) i^ — ^m^^tcm^mmm 

(Dm^l^f^mmj^m^^^^m tmrnxntDtlX ^ (Gene Iher. 7, 
859-866, 2000, Gene Ther. 7. 867-874, 2000), ^S["5Jtg^H S V ^ 
^~it. •i'-r 7. it^f^i^^M^'cJ: Ribonucleol ide reductase (R R) X\t 
25 Thymidine kinase (TK) ^ L fz^ ^ ^ - X ^ <0 . :zn<^<Dmmit 

iE'^mmxitmmmiz(D^mmr^7!)^. mmmmx^tmf^mzmmi^x 
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5 (J. Surg. Oncol. 72, 1 36-1 41, 1 999) ^ tl h MBM^^-^^f^Si < . 

Z.n^X\z. jRHO Martuza e){'ctt?T, 7 ;U :/ 5 > ^ n ^: — ^ — ^ ffl 

\,^t^m-mmm^^t^^m.'^mmH sv^^^-ffim^^nx^^^^ (j. 

Virol. 71 , 51 24-5132, 1997)» L L . ^ ^ - ^ ffl ^ <h fF *ffl 

15 fi^-r -5 c: ,h ;i ^1 e> t vx<D^m)^-m \z\%m^ts.\^^tmx^tix\i^^. 

^(DfiH. ^fflltl^m 5728379-^ BJSai* ( T Mlii ^ ttiB 

-^Tti-sA^ ^mm^m^^nm. t^^t^x h D--7m^ (g i s t) 
nm(Dmmizmm\zm-t ^m,^=f-m-m\z^ d , — gucDHji-e p 5 a <!i 

25 Milas ^til^gJ^^^feT^CViTx y Jl'X^i^ ^S^-^ffli^^T^tSSS^ 
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(Cancer Gene Ther. 7, 422-429, 2000)„ ^(Dfiil. :t 7. 7- ^ 
— i£^nmm\zmA^m.^-^^:^m^^n^ ^ nxv^^ (cancer Gene Ther. 

5, 274-280, 1998) z mtmmm^ fz 'y ^ Ji^ X ^ ^ 1^ - ^ m 

5 life t) (OT^ «9 , m.i^^mx(Dmm^^M< . nmmuno)mmizitmm 

T^/ct Vio4^fC>Mi las (7)$g^T«,*%HJ# ^ tCct -5 $S'&( Cancer Res. 
61. 3969-3977, 2001) IB ife $ nx 1^ -5 O t 1^ D , \:ihW-mmmmW 
SK-LMS-1 ^ffl V^fcll@^0ij^^ UTli^T^^ ± IB $g ^ *3 T ^ ffl b ^ 

•^-r ^ — <D^^m(D ioo~iooo{g^< o "^-i* 

10 9Ji^\t±.U^^\Z^n^^(D ^ O^b^-QTl^^-So t^oT, Mil as 

*^c, ^(O^SL'^1gi±^mmmt\^X\t. tI^BcD Folkman ©^^^U-ytC 

15 ^ H<4fflJ$«JH^^O)|iJW7^J:tn:ffilS^^3&^*fB^$nTVi-5(Cell 79, 315-328, 
1994, Cell 88, 277-285, 1 997)o ^ H *5 T ^> 4" +^ ^ 13 cfc o T , ffF^ 

(Biochem. Biophys. Res. Commun. 279, 846-852, 2000), 
m.mi0im^^\^^o *H<D Cher esh ^T^t^^ L/C, \H^mf^(Dmm(o^ > 

25 ^i^&MSli (J. Clin. Invest. 103, 1 227-1 230, 1999). Z.n^(D^^\^. 
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t^m.m^^^titi.mm^^±ikmmmipm^ ;i t^^m^^n (cancer 

Res. 60, 41 52-4160; 2000). ffl Ji ifil if Ifr ^ ^ ^Ip "T -5 fc «?) tc ifa W ¥ tt ^ 

^XD^mMiR^Xi^^ SM2 2 a (DZ^U^— ^ — (DMWTiZL a c Z 
;t Leiden (J. Clin. Investi. ICQ, 1 006-1014, 1997)o 

15 ^mm(Dmm^mmxitu< ^m.(D^mnx. mAmm^mabx^^i^'h 

(DX$>-orz, ^Tz. Nabel ^ It §51 <0 Tit T 7^ ^ r> X ^ ^ - ^ 
fflt/iTSM2 2 a (D y U ^ — ^ — (D UmT \Z L a c Zitfe^^CAT 
(chloramphenicol acetyl transferase) it ^ ^ CD »j # A T 

20 5 6 % H jte^^!R!;^*^^J?) ^ni^ctCT ^T'.Cd^o ^(Mol. Med. 6, 983-991, 

2000) 0 — :?^,lM^pjeg^HSV^^^-^ffli>T/t;u->{iS^(D^>y 

hmWimizm^-^'&rc'Bn.^oym^ (stroke 30, 2431-2439. 1999) X 

{t. o-i )\^7.(Dmm\t^\zf^m<ommw-mmxm^^n. mm'^mmo 

^ffi^n^o -?-<Dfi!ltct)x=i-r-^7>5^-fe>XDNA7:c<»:<0^'J::fp^i^ 
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TGF B 1 (Dffi^f^ffl^*):5xn'j > (decorin) ^TGFj3 ^^Wt I 
5 gG F c mi^(D^ ^ ^Minl". ^ N Fkappa B (7) x n 5: U 4^ V - A 

^ - ^m^^^xn^.mi^izmx-r ^:fjf^^^m^-^ nx\.^^ (Nature 

Med. 2, 418-423, 1996: Kidney Int. 55. 465-475, 1999; Gene Ther. 7, 
1326-1332, 2000) :i <0;^ffiH^iaiflS#jiiR6<)T ^ U , giJ ffl .'g $ 

10 < 7 ^ y O ^ )l :^ ^ ^ ^ - ^ X ^ U >(D mfhft (microsphere) {Z^ 
^^itX^ y h (D:kmmizn^-t tlX ^ (Kidney Int. 

. 58,1 500-1 510,2000) mmi^^.mi^w 0k(D mm t u ^ ^ ^ > ^ o ju 
mmumzftsL'S[H^mmizhmAiSi^^(D%mi)m^id i^ti. i^-mom^ 

T^i^ (Kidney Int. 61, S85-S88, 1997)o 

X^^Vfz (Int. J. Cancer 79. 245-250. 1998, Sarcoma 3. 107-113, 
20 1999. Intern. J. Cancer 82, 678-686, 1 999), ^ ^ . # • DfgP^fi 

izmxxmitmx h d-vjksi (gist) ^jsmh^^m, mmmm. 
^-::i>miR'f-f)m'^^mi^x\^^^z.t^mp^n-xm'A\^^xm^^nx\^^ 

±fB:^;i/5}^-> (hlXti basic) X^$g^H^iit<!i, > \:l h 
25 o ROf-r > h: Jl^(D^fig^^l:ick 0 , 7 ^ 5^ >5i-^(^ C b T , 


6 


wo 03/057888 


'CT/JP02/13683 


(Biochem. Biophys. Res. Commun. 279, 150-157, 2000, J. Physiol. 529, 

81 1-824. 2000). ;^;u4^->«e^^ts. fi5,4^T{i, ^mmmm.^zm^^ 

sfa.m<D^it(D^ — t> — t^^'otlX\^^^ (Physiol. Rev. 75, 
487-517, 1995)o 

^ (Cancer Res. 61 . 3969-3977, 2001) tC^ol^^Tti. HSVC0^S>?>4^ 
:)--i£ (Thymidine kinase) ^ D - K f -5 D N A ^ ^ L T 1^ ■& M "J 

HSV Ji, ta^ jU^T. "5 ^ T -> ^ D e;i/ (aclclovir) ^ 
10 :y > v p t*;!/ (ganciclovi r) tC^T < , ^Iti 6 ^ ^ ^ — 

t\^'^o^'^nf^<omiz:h\^^xmm^^fj^^^iH'i\^>^tj:t)^-Drz, 
^(Dm. nmmmx(Dmm^zm-^-r ^ gammas 4. 5jifei^^2Dif 

— thX^ly ^ L a c Zil{5^7&^ Ribonucleot ide reductase(ICP6) 

15 -locus izmA-^nxi^^^mm^mmHSY- \ ^^^-g2 0 7 

(Nature Med. 1, 938-943. 1995) C M V 7" O ^ — -/X > A > 

— (3 ck o T^M"^-?) autof luorescent protein t cytosine deaminase 
S;ICP6-l0CUS ICtaiSia^^^Tif AL^cmMnlHgMHS V- 
l^^^_HSVlyCD (Cancer Res. 61. 5447-5452, 2001) t> 
20 tlTli/c*^, <h {d Ribonucleot ide reductase -5^^. li^fi^ 

E<DWim&\ziin^m^m'^mw-mm^m^\zvx. misim\zm.mr^ 
25 *^Bj(D^^«, mi^mmm(Df^mizm^^^rziit>iz. m^mmmom 
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U'^w-mmmm\zi^%&i\z%Mr^\i v^:} )v^^->m\^'^<Dmmf^n\z 
\Z'Z^mtit^^m=f-^n - Ht-^ae^<D±»i^{-ffi^ix^T, z.n^^-i 

T^jifH^^^^^ii-, )V7.^m^mm\.%^i^xiE^mmz{^m 

m^ikm<omm^mm^m^m\zmnt^ zl t ^m^vx\^^^ (cancer 

15 Res. 61, 3969-3977. 2001 ; #0 2 001-143999 )» 

±IH*^§g# ^ 7&«^^ ;t :^ ;L'4?:i > y D ^ - - ^ t) o^t 13 pJtgM 
HSV-l^^^— (Cancer Res. 61, 3969-3977, 2001 ; 4^1^ 2 0 0 1 
-143999) mm^mco Martuza ^{Cct^, TJl/:/^>:/Pt 

- ^ -^m\r^tiM-mmm¥imi3.m.m-^mmn s Y - i (j. 

20 Virol. 71, 5124-5132. 1997 ; 5 7 2 8 3 7 9 ) 7^^ Ztl^X 

iz^m-^ titzmm'^m^izmm'^mt^H sv-i^^^--ea&-5 75^ ^ 

•b'hO'i )l7smmiZ'j^^m(D^^mi^'(:$>^ ICP4<S:Zi — KTSiie 
f-^ 2^thiK^i.rzHSV - )V7.d 1 2 O^H^iL. 

yp^-^-©±fl5t(CLa c ZcDNA^, Txk\Z I CP4 cDNA^ 
25 d 1 2 0 (7)^ 5 X > + :h-if (Thl mi dine kinase) ft^g^J^ (T 

K - locus) \ZisQnf^^^A.Vrc^(D'Xh ^ o Lrc7f}^^X , ^ 
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^HSV - 1 ^ -it. )V ^ 7s ^ ^ )V Ts^-C $) ^ 7 ^ U \i )V 

5 (aciclovir) id y'y^ u \d )V (ganciclovir) (C T ^ ^ S 14 t!)^' X 

^n^^\k7L'^(0^^ )V7.U'^m^ I CP4 c DN A^#AL^c V e r 
oE5iiifflflSlC^^$-li-. 5-yD^-4-i'DP-3--r>HU;i/-/3 
-D-:^^^^htf^y>-H (X-gal) T;yD-7.^-/^~— l/-r^T- 
10 L a c Z Mfe^O^^^^-rWfeO^fetC J; o T, i(f * b < \t'P 

icoy ^ — ^ ^rUliRb, > o t* (ganciclovir) (D^^ETTVe 

r ^ iziz^-DxntDnx^tz. jJi^;u^7.o-r ;i/x^tc=toTTK- i 

o c u s xm.^^Xifimz. ^t^fj^-Drc.^ ^ )V7s-tUio-^TKik^^^^ 
15 -D^ ^ )l7.^mW^'t ^^<0:^mt. d iT^C*^' T Kjt<K^5r feO 

^fc. X-gal7:yo-7.:t-/N'-l/-rti«. X^'J-->i^^(DlO 

20 ±-r^<h<i:'b{c':7^;i,7.o:miife^?jht--5i^i&. ^nuAi^tt-^-r )uxi^i 

(Ribonucleotide reductase. RR) it ^ 7° P ^: — r^' — T^ci: <i: T K jl 

a c Z t)-::'^!^"!!^^^^^ ^-T'tt, ^ 3^ - i 

25 i« < T^C « , TKite^oy P^-^-(C<koT^ig^n'&L a c Z 
it is ^ O IS! ^ f|g ^ - <^ <Z) «h |5| ^ tC W tC ^ n *ffl 


9 


wo 03/057888 


PCT/JP02/13683 


•^^\Z. mm.^l^m^'^^m-^^ ^-t.i.X. ICP4cDNAd:I 
R E S ( internal r ibosomal entry s i te) <^ TSS {3 A L 7t ft it O 
^ (^7t<2:f?T-5 Green Fluorescent Protein ^l^j^T-ScDNA^^ff 

^ L a c Z itfe^cD <D j^;;^ ^ Jl-^ b T X ^ - - > -f ^ z. t. 

^ J; K>mm\z\.-^^^mm\zm.m-t^z.iif)^x^^}i(D^M.^ntc, 

^wim.^WiX'^(D^is](D7. ^ ^) — -y ^\z. m^^m^\z^m 

I c p 4 (-) mmy.\^Wim\R^^%m.-r^ i c p 4 (-> ^ffligtc, 

I C P 4 ^^^f -5 <h -5 SetJOffi*^A*?®Clo7t'^i^iS'-^3lSiJ?i 

rJ'-fS, T D (aciclovir) ^ ^* 
>->^ □ t';^ (ganciclovir) {Cci;oT^<^^^iaj|gt t%\ZO ^ )V7.^ 

>5>^:;)---if^:^i^-r-5c t^^WLt^^mm^mmmm-^mmH s v 
- i^^^--e*^3jeffl!}#g^5 7 2 8 3 7 9 ^(Dmmi^^zf^^iziiimL 
rci!^m 2 0 0 1 - 1 4 3 9 9 9 ^(D^BM<Dmmm^:i.. t ho^m^om 

1 0 
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ncii ^n^. -euT, mm^i^^^mmm^^ ^ - 

(Mai ignant Fibrous Histiocytoma ;MFH) -^^ \:i h i^it'S ^M<D 
X'Mh M^(DM^^^^^t^ 7. h a — T MM (Gastrointestinal stromal 
5 tumor; G I ST) ^. <#A^4m^T*t)Mig(D^g^i^K^M^C>^tLT?& 

ir y ^-^ — if (Thymidine itinase) it fe^ ^ ffl L T M <D 

miz^(Dmm^mm l^^^z t^^WLt-r^f^wjE'^mmizr^m 
15 mm^mff-iftmmm^^ ^- (m^mi) ^> mi^^is^^fjiz^mr^m 
^I'cDt^^mii^mmmm.i!)^. mm^^ i izm^n^mmw^m^^tsmm. 

x$>^ z t^i^mtr ^m^m 1 umcDf^sa^mnmrnizii^mLtjii^mm 

(Df^.i^iE'^mmizi^m i^u^^^mm^iSi&^^m^m^^ ^- mi^-m. 3 ) 
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^m%mmm^':7 (m^me) x>a>i^--7!>m f 2 x>a> 

t"-5DNA5&^\ I RE S (internal r ibosomal entry site)<^:rrLTR?f^ 
^DNAT^SC <h Srlf^^-r^tt^^ 1-9 <7) (.^ m IS « O fiK -f*: IE 

'^mmizi^mLfjiimm'^mm^mmm^^ ^ - (mj^mi u -^^ g 
n(D0^i^m^mmizi^mvfj:i.^mm^^^^mmm^^ ^- m^m i 

2) >/t^:7M^3- K-r^DN A;&^\ 5S 0J ffl ^ =t> ^ > 
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10 7.^^^— (Hsv^^^—) x\t7 y p ^ Ji ^ — X- $) ^ ^ ^ 

^iS' — (ffj}<JSl 8)^,U7i^^^I/^^HU:5'*^ — if (Ribonucleotide 
reductase) ^ 31 — HT^DNA^rin — H-T-SDNA^X^LTl^^:!*?! 

^^c*^Bj«, »^jsi~i 9(DVi-rndwcaa«to^^iE^iBfla{cf^ 
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5 T>'^^7 0bi;i/ (aciclovir), :U > -> !7 a )\/ (ganciclovir) ^<D^0^ 

)iAm^m^^^^t{zj:^mmx^$>^:Lt^^WLt-r^mMm2 i urn 
1-19 (D\^^'rn^^izmm.(Dp^i^iE'^mm.izi^m i^tn^^mmn^mBM 

^^^mm-r ^:^m (m^m2 3) ^, >^-r-ifisik<Dm^*K 

12 4 I X- ^ ^ )U V ^ ^ JimM'W F I AU ^ m ^ Positron 
15 Emission Tomography J; -5 Sd^T * -5 C <h t f ^ W^JS 2 3 IB 

20 mm(Dyjiii (w^^2 5) mti^mi 1 9 <D\^^-rti^^\z$im(Df$.i^ 
m-^mmizi'fmL/^imm^mm^mmm^^^-^^tszt^^WLt. 

mm^^ni^^0kizi(i-r ^f^mmx' ZL t ^<\^mt'r^mMm. 2 e ib 
m<D^mm (w^«2 7) mi^umi^mmtm. mm'ST.ha-^ 
25 mmxiti^-Brnmizn-r ^mmmx$>^ :i ^^wm.^i'T ^m^^m 2 im 
mcDmmm im^m 28) ^, »^jsi~i 9 <Di^'rn:fy^^m.(D^WiE 
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(at5}<Ji3o) tt^JSi~i9cD \,^-tnf)-^um.(Dfi^wiE%mu\z^ 

^M^i^^$'-<^^^^sa^W'^i"^'&^«^^^^^"^'^Bi*ja2 9~3 3 
mmz. if 1-19 ©(.i-rn7i^sB«co^ffl)ia#s6^^^^s^^^ ^- 

25 (Bf3jcJg35) m^i3^^ ICP4 (-) ^ flS T a5 ^ - i ^ # ^ <t T 
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6 ) {c M -r -5 c 

imit. d 1 2 • c AL p A RRi^f^<D^mt^(Dmm^7jk-t^m 

5 -C$>^o pKpX2 (I C P 6 <DXh o I mh-) t I C P 6 (D S 

t u I - X h o I mh-^D I Gmmy°n-y^iZ U -tJ- 1f > 7* D y h<Dm 

^^Tf^-To d 1 2 0 itmrnm^t^^^n-Drcmn-c. 20(^1 cP4ii 

MT^-5KOS^0Ribonucleotide reductase (ICP6) MiB^T (D B 
10 amHIit-TKtCLac Z M^^^^^ X-^ tl (pKX2^G3),^mi: 
bTICP6<£;5^^LTti-5c 

m20(i, -i >\:i \-a-v<Dijjiyf^->miim^mmmm (sk-lm 

S-l^m«5l^M) (C^-r^d 1 2 • CALPARR<7)jiK6^J|fflll&0^ 
^^T^^-eab^o fe±«, RT- P C RTi^;i/3j?- >mRNA(D 

15 ^^^i?»-fc o s T#^«iailjST«, :^;;^>J?3l>«si^<?f^;^ 

^3i2i«. -r >e h PTo;^;u>}?n>i^tt^i4««iMiig (sk-lm 

S - iW-mm^M) izmf^d 1 2 - CALPARROltia^ LacZ Me 
^^O^^S:^-r X - G a l^feT^b, ;U t}? - > ^ P t - ^ - <D$t| 

20 Ttc^i^-r ^ E G F pmB^mytmmmxmmi.rc^M-c$> lacz i: 
EGFP ^^^iz^mi^T ^mm^ ^wmmt ^ t^^-v^^o 
m4mit. > \i h nxoti )i^-::^>m^m^mmmm (sk-lm 

S - 1 W-mmmm) *5J;r/ICP4cDNA^#AbfeVe r o E bm 

miz^i^^d 1 2 • c ALP ARR<Dmmtmmm^fsi^(Di:s >i^!7 u 

25 fc: (gancic lovi r) § 14 ^ ^ -r ^ ^ T ^ o :fc « :^ > 5^ ^ D t* ;i/ 
(ganciclovir) ig^^t4<^ h rR3<tJt$!(l^fc %(DX$>Ki , 5^ 5 
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y^^-'if^^^-r^d 12-CALP i^m 2 0 0 1-143999) 

tlt^LfzhCOX'. 1 u g/m 1 (D iJ y y C O \i (ganc iclovi r) ??iSET 

x-mmmmf^^^^tc ho)x$)^o d i 2 • c a l p \tt:^yy ^ □ t:;u 

(ganc i c 1 ov i r ) ^ T'j: o 

5 msmit. ti )u^^=.ymRN A(D^mi^zs-( ya h o'x:<Dmmmm^ 

limi^^M) {c43tt^:^>'l'^-> (hi) mRNAtD^^^r^To b«, 
ffijSitCWbTdl2. CALPARR^i5'i5'— 0. OlMOI^:^^^ 

^ fc t ^ <D y' y - ^ (D X - G a I m^-C $) ^ o 

^STr^-S. a ttG I S T«fflllStC*r bX 0 . OlMOlcD, hit. GI 
STSBUatClMLTO. IMOIO, c«, ^^KISMl^^iffflllStc:^ U T 0 . 
OlMOIO. d ^1s;^ffim«^llSl3*f LT 0 - lMOI<?), dl 
2. CALPARR^t^^ - Sr^n-e'n^^^ii-fc i:^cr)7°^-i:70X 
15 -Ga 1 ^feT^-S. 

m 8 Elti, >lf JJ^T(Z)B*^^ffi^ilc43tt^ dl2, CALPARR 
20 ^T^^c 

^9E1«> -r>t'5J^T<Ddl2. C A L P A R R ^ ^> 3^ — 3 iHJi^il 
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■r — 'H (Thymidine kinase) ^ ffl L T R^rM (DPt ^ coltM ^ 

m^mmwm&o. ^ftww0k\z^i,i ^mm^-*)->^^ Ammn^^. x 
it.^mmiz:iQn^mmmmm^mm^mmti^^mmm^'i7 ^.--fyittf^i. 
<, ±tEmmwmmiz^mr^m.Bi^(Dt^wmtihmmmm.tLxn. m 

ga^j*^tr^it> iff^iy<itmmmn2{z^-^n^mMmmf)^ibu^ii 

•r^m.m^(Dt^wmti^mmmi$ttLx. ±t2i2^j#^i> i3^j##2x 

tim¥mil35ii5D]flS<&?Jc^©^65{C-r'5«^«, SM2 2 aitfe^®yot 
— ^S'-M^ (t hSM2 2 8 0 7&^e>-2 GSTcOga 

^>J ; GenBank accession* D84342-D84344, ^ y \- ^ ^ l^^it^ (D 
25 m(Dm^W]<^&^<D S U 2 2 a ilf^ ^ T « ^ n {C ffi |w] T^t ^ ) , |^ Iffl flS 

^^W{ct--5«'&«>F 1 k - i(Dy°a=E~^ -m^^XitF it-l il^E 
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^ d <h T ^ -5 o 

-■r^ xBskm^y-i )i^:^M^K^ikmm(Dji>/\y-^-. h >h 2 a 

X>A>-tf-. c - f o s il^K^^X >/\ >1j--, Ti^BJ^trCl^^^^jl^K 

F2fiM (^e — ^x-r>) ^^x >A >-tJ-— ^(ox >/\ >it — T fen 

54 F 2^t: — 5^x-r >jte^<^X >A >-y- — T*5tH4F2 fi^^ 
^X>/\>-tJ-— (ga^'J#^4) 4 F 2 X >/\ >1^- — ^^'^^'^^^^ 

U < i« -5 5 ,#xT$f * L . 

{Z'jii^^um^i^x$>tnt!^izp\m-^n^h<D'v\,tu<. t-xV 

^ ^I'XCDE 1 AjI^^, I C P 6 (Ribonucleotide reductase) Afe 
-^-r ;PXco^ti3PifetCjtMI/j:fe^H^^ K-r^ilfe^ ( I C P 4 ) 
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s©N5^#j©-gi5<h I CP 4m&n^(Dm'^^ >/t^m^n'- \^-r^D 

g6tji$' > /-^ ^ n^^mr ^ :i ti}^x'^ :&mm^ m^mmmm^^ ^ ~ . 
M^i^&oizit. ±B m ^ > ^ m ^ o - \^ -r ^ B N A M . ires 

(internal ribosomal entry s i te H 4 9 3 7 1 9 0 ^ajilffla) 

nmizmi'f^^iti^^X'^^o c:© I RE sgB^^3^;^;J?->(D3}^^p/f 

^hhSM22a ^ □ t - ^5^ - gB^iJ ^ # G ^Z) {C □-->// 
$g^t-Ti30(J. Biochem. (Tokyo) 1 22, 157-1 67. 1997). O t 
— (thSM2 2 a:/D^— 3^— MltCDB amH 

I - D r a I 4 5 b p) ©l^^SB^J ^ gB^J#^ 5 <h LT bift-To 

IRES(3'f^AT,CMVyD^-^-^CAG ^P^:-^ — 

A^. ^fe^Wl^Jf^fflS:'bOi5' >/'?^M^n- K "T -5 D N A ^ , 

fe^i: LT«, Be 1-xs. Bok/Mtd. Be 1-Gs/Bra, 
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Bcl-GL. Bcl-Rambo. Hrk/DP5. Bik/Nbk 
/Blk, Bad> Bid, BimL, S, EL/BodL, M, S, 
NoxaXAPR, P u m a ^(^7 h - vX«Ejft^iie^<£: , jfill^^^ 

5 X>HX5'^>> oJ/^ttFlk-1, oJj§i4FLT4, 

T i e 1 , T i e 2UE(D]^ ^i-> h^-iJT-^ y'^^W^ yn^n^u 

A<i:bT«, •7h'J-;/^X>^i57DyD^r--k' (MMP) Pfl^lPJ. "i^ 
^^h7xU> (bLF) 7^j:^(D^5'>yt^K$::3— H-r^DNA<&, ^ 
10 iq]©if^ffl<&t>O^S'>/1i7M^3i— Ht"-&DNA^;LTti, p2 1, pi 
6, p 1 5 ^<Z)iSBfla^«3iff$«J<^K^. p53. Rb, IRF-1, AP 

-r -5 1 7i?^^ T ^ -5 d n b tClS ^ $ tl ^ T /J: t/^ o 

±l2g6^i5'>/1^M^3 — KT'SDNAiL'T.EGFPcDNA^, 
15 ;i/v>'x^--tf (Luciferase) jtfe^^<D-7-:^ >/^^ 3 - K 

t3 *5 l^i T # J6 T Wffl T * ^ . 

¥?tii55i^M. mibi^T^h P-x'®« (G I ST), MM^^m. 
^m.m.mm (mfh), mm^m. M'^mmm. ^nmm. nmrnmrn-o) 
M jiiJiiffl iia X « M « it ^ jii ^ © ii m ¥ m IS ^ ^ jfii w ^ ^ iia 13 ® ^ X « 

25 i5'-<hUTti, X t° V - A , U t}^ V - A R D^' X {C * 5fe T 
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iS7-<i:LT, MAt^, U ^ H U ^-iz (Ri bonuc 1 eo l i de 

reductase) ^ D - H-T^DNAjO^'^^LTVi^^i^^ — 

* It§ ^ ^ -e IE ^ iiffl iia {c ffl L t i a flg # ^ eg ^ ^ M ^ i> ^ - 
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7'>^DejU (aciclovir), > iy^ a \d )l (ganciclovir) ^ <D 

izm^-t ^ z t ^^x # ^ c 

10 :^^BM(Dmm^Rzsmi^mm(Dihm:fji^iii^xit. mm^^mot^i^ 
iE'^mm.\zi^mvu\.^mm.^mw}^mmm-<^ ^-^^ m. M-mu^<o 
'^m^uwiy^itfif)\/v. ^i)^/v. mm.:fy^/v:fsi^<DmiSLmmm.mizmxv. 
j1<s^ . ^ y,'^^mxn^y°^ \^ ^^m^^ ^:^^x^ni,t^\zmm-^ 
nr. ufj^xh. mmmmm^mmrm ^m^mizmm-r i^'p > m 

15 mm^itm<Dmm^mmxit^'smmm.rzvf^misi^izmmr^:^my}^ 
^f^b^^c m^mmi()^±i^x\r^^m.i^izmx'r^:fjmtLx\t. m^tm 

^m(Dmm^mmr^skmjhiz&A-r^:^m^tifmizm7r:-r^^^^^x 
20 jE-^mm^zi^mvu^mm^^^^mmn^^ i^-^. sk^^mmi^x 

^mmmmxit!kmmm^rc^-f^m¥i^izmm-t^:^m^iffm\zm^-r 
25 mt^^mm(Df$.wiE'^m^izi^m LUi^^mm^m&^^mmm^^ ^ ^ 
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'^itxmt'^mm'^mm^mw.m^'^ ^ -izj^^^ ^ y^^-'^mit^ 
^tii • m^-r ^ z. t^^mtL . mi^mizit. '^'^ ixy^ji^Lr^o^^ 

10 F I A U^^#:{c:e-^ L, Pes i t r on Emi ss i on Tomography 

(D^i^fH^^tfi ^mm-r ^ z: t^^X^ ^ (nature Mei. 7. 859-863, 2001)o 

^iz^m-r^m^^<Dm^miihmmmi^^^m^if^nm^mmxitmm. 
15 mi^^^m-r ^mm. ^ff^l<«icp4 <-> jaHnafc, fite^iRi^g® 

f^i^jE-^mmizi^mLu^^mmf^^m^mmm^^ ^-^^tsmmm.^ 
t^^'^o)^^ jixm-^m^^m-^ii:. ^ — fHizm.^jh/vfcm.Bi'iro) 
^m^mi^iz Lx. m^^^^\z^^xm—^u~->iz^xmm'r^x 

20 iz J: ^:^%m(Dmmnmmmmmm^^ ^-(Dmm:^m(DmiL 

^ ^ - ^ it c i^x n ^ c t t^x ^ ^ o 

siTiz. mmm^max z-omm^mizMi^^mizmm-r^f)^. ^(o^ 

(D m.mit ZL n (D m^\zm^ ^ n ^ <Dx\,tt^\^^ , 
25 nmmA izfj^t^Pf^ 

A-i mm.. mm-:f3tk. taw. 
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t h^mmmmmm'^s k-lms-i (htb - s 8). iSLtf^^am 

> (American Type Cululure Col led ion) ^^h^MXVfZo fc:h#^ffi*ffl 
flS^OS T (RGB 0 4 5 4 ) it. SW-/->A>i> (RIKEN GENE BANK) 

5 ^^^mxvrz. I c p 4mBi^^mx\.rz^omm. Ebmmit. n. 

Deluca (University of Pittsburgh School of Medicine, Pittsburgh) 

i!)^i^m^'^nrzh(D^m^^rzo \i hmi^'^mitmm^mmm.^ (mfh 
-A I) \t. n^mmiLf}^/vt>^ -■<D^mmn±^o m^^nrc^o) 
^m^^tco t hm^ft^x h u-'^mm (g i s t) mmti^i hi^nmm 

ml ; Sigma Cal.#C-9722) ^Jj^T^SL., ft 1^ « Si fl^ ^ ^J- ^ I- . ^ 
^ 1^ -(Dm^^^iZitR PMI 1 640^ifeT3~ 4 Iftftmftm* b 
'bO^fflVi^c. SK-LMS-HtlmM(D\z)l\z:>m-rh*JOl^^m 
15 jjnbfc-r-^>»Hv4EMTlS^Ufc, OST, ^ P R E 5 ^ US « , DM 
EMTig«L^, MFH-AI«RPMI 164 omttlT^ilUfco ± 
X(Di§^iZ\t. m^M^X' I 0 % (Dm^fS\^itO i^l^^ltm (upstate 
Biotechnologies), 2 mU(D L - JV ^ S. > , lpOunit/mL(D 
/^l->/|J>, JSi^ZS I 0 0 fJL e ymL (D 7. h Uzf ^ >fA^tl^n^ 

20 ^tixi^^o ^fz. ±s&±x<Dmmit. mm^ ntz 5 %<D CO z0k^T 
X 3 7 x:\zx^mvfzo 

±iBMFH- A I aans^, 6mm(Dm<Dmmmm^-- \'-^'y (ba 

LB/c S 1 c-nu/n u) iB :^ S L C ^m) (Di^m^iZ 

25 M 6*) tl ii m U , n ^y:^-•tf ( 1 m g / m 1 ; Sigma Cat. I C-9722) m 

mxmmi.. mm^'j^mi^fzo z(Dmmi x i o 'm^ GM^^momm 
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B'^^- \^ 'y 7. <D mmmt)^ ^ m X L tz . i ^ ^mnu^miz^u Ltzm 
^izho i\B\momL. t h miium^mi^mmu f h - a i mm(DM 

5 H S V - 1 XitH S Y - 2 CO I C P 4 ^ > /-^^ miZti-r ^"E y ^ 0~ 
(c 1 one No. 1 101) (i. Goodwin Ins t i tu te for Cancer Research 
<Dh(D^m\^^rZo ^ UJZfUv h^tff«, (int. J. cancer 79, 

245-250, 1 998) IS O :^ ^ i: l^ii tc fr o o ft^JU 5 -fe > 7. (EC 
L ; Amersham Pharmacia Bioiech ttM) > M it # CD 7° D h i: o 
10 T^^ta#:^IS:«:<b bfco ^n^'tl ICP4 »A Vero E 5 ^fflSSX^ 

^ummz'&.^mm.-^m^yk^'^^z.iLXz^ o^fijcU;^, hsvoicp 

4^iS^Mftd 1 2 0 (J. Virol. 56, 558-570, 1985) RU^HSVOI 
CP 6 (ribonucleot ide reductase) ^Ji^S#hrR3«, N. Deluca 
X« S. Weller 1# ± (University of Connecticut Health Center, 

15 Farmington) ii^ i^^tX^^^lk^-^tXtz^Q^^m^^fz. 
A-2 (RNA<D^Mi:RT-PCR5>*f) 

^RNAti Isogene RNA extraction kit (Nippon Gene tt^) 
T^«L^c:«fflllSX«mM;&^e>^n^'tl}*taU> (mt. J. cancer 79, 

245-250. 1998) sHife (Z) ^ ^» W R T - P C R ^ ff o . PCRiii|g 

20 <T>%.^ii\^-X\%. 9 4 "CT 4 0 #fBl^t4 6 CC T 3 0 # r^T 7 - — 

'J>^*L. 7 2'CT9 0#rBl#g^fS$-y:^i:Vi^-y-'r^;i'^3 00^ 
jgLfTofe. t:h;^j;P7}^ — >y^-1'-7 — <hLTH, 5'- 
gagtgtgcagacggaact tcagcc-3' ["7:=r — "7— Ky^-fv— 1 (FPl); 
nt# 10-33 GenBank D17408 ; i5^J#-^ 6 ] t 5'-gtc tgtgcccagc t tggggtc-3' 

25 [ U /^'-X y ^ f s' - 1 ( R P 1 ) ; nt# 660-680 ; gB^<J#^ 7 ] U 
>ho — ;P<hLTC!)GAPDH ( glycera 1 dehyde 3-phosphate 
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dehydrogenase) (D "7 — t. LTUx 5'-cccatcacca tc I lccagga-3' [ 7 
>r-'7-Hy^-r^-2 (FP 2) ; nil 342-360 ; @B^'J#^ 8 ] <h 5'- 
ttgtcalaccaggaaalgagc-3' [U/S — X7°^-rv-2 (RP 2) ; nt# 
1052-1070 ;g2^iJ#^9] ^fflV^T, ^n^'tl6 7 lbp^7 3 1 bpO) 
5 D N A ^Jiili ^ it fc. 

A-3 (th;^7;u>}^^>:7°D^-^-(Dm^) 

(J. Biochem. 1 20, 1 8-21 , 1 996) IE «fe © :^ ^ u . th^y 

AA EMBL 377->^^^:^^'J-<D7.i7 'J-->y^tfoT, b h 
;i.7jf - >ilfe^(D 5 ' ±oft#J^^t?'yVA^:7D->^#giU;t, 5' 

10 tfiJ;&^^^^L/iK/r>T-T*^p-1159Luc, p-385Luc, p- 
343LUC, P-310LUC, p-299Luc, p-288Lu 
c, P-260LUC, P-239LUC, p-219Luc, p-2 
OlLuc. P-176LUC, p-153LucSryyA^D— >^ 
^MICUTP CRr*TJi>li-r'g)C<htC<i;Of^giLfCo W^+l 

15 ^:^^$n^ATGfflaFe^$&DK > 0) ±gij tCfig-T D N A Klf )t © 5 ' 
*^^Sr^bTliSo :^^U/5:;ine.©»r)t«+ 7 3 13^)1(7) 3 ' 

T^iflg ^ W L T o DQS-2000L DNA sequencer (SHIMADZU ^tM) ^Siit 

^<^ge^J«:S:i^ (J. Biochem. 120. 18-21, 1996) tc:tS®(D 
20 ge^J (DDBJ/GenBank"/ EMBL database ; accession No. D8561 1 ) <hl^ — 

T' -5 :i i: ^ iiS 1^^ L ^ c -XU. (Cancer Res. 6 1, 3969-3977, 2001 ) HIB 
«fe<D:^ffitZctoT, ^/jN<0^;^i^i5M^ (-260~+73) <&|WI^L 

A-4 ( K ^ >X :7x ^ 5> 3 >S.t^;i/'>7 X ^-if^^) 
25 h^>X:7ai^'V3>T-2)24B#rBlBfi(C. $> C isb ^ m fcWim^ 
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t), 1. 2p.g<D'^n^'-^-y°^x^\^t. 0. 3 M g (7) PCAGGS//3 
-galKigy^X^Ht. 3. 7 5Ml<7)FuGENE'^"6h^>X:7 
x.^ 3 >U.m (Roche ^±m) <tS:6r>x;Ux^';/->^{CjiAL, mm 
(5X10'') ^h^>7.:7x^5>3>LfCo h^>X7x^>'3>(D 

5 2 4 mmm, 1 0 0 IX I y o (Dmmmm mm m. (viciGene''' jiiyy 

X ^ — -tf:5>tfi^->X^A. ToyoInkttSI) 4^ T a US IhI iR U Ac „ 4*0^1 
2 0 0 0 g X 5 ^FBl(7)^.i:^^llt^fT^;rc^, ±fS (2 0 u 1 X«3 0 

luminescence reader 
10 (Aloka tt^) ^ffl l^TSy^ b;^Co ^ - :» ^ ^ h -> ^ - -iiT y ^ it . 
XM. (J. Biochem. (Tokyo) 122, 157-167, 1 997) $^Wi<D:^m\zmUT: 

0 iS^ ^ h iy^—-ifmm^mz^XT-A (Promega ^tlS!) ^fflV^TfTofec 

lEL^o SV4 Ox>A>ii--B:iXSV4 Ozfn^ — ^-^-^tipSV 

2 - L u c iftfe^cT)^^^ tb^-r-s ;i i ck D , fli^ (Dmmwo) > 

Xy ^ 3 >^J}m^WiS&Vrcc -7^— ^ti, pSV2-Luc(Z)MtC^ 

20 A - 5 ('i' ^ )VX(Dmm) 

I C P 4 on— H^^S^tr p GH 1 0 8 (J. Virol. 56, 558-570. 

1 985) ^m<D 4 . 1 k h (D^m^^ S a 1 I-Mse I^rM- (Johns 
Hopkins School of Med i c i ne CD Hayward i$± <fc iS^^) Sr. pAMP 1 
y^X^ K{c^n-->i>*Lfc3 3 3bpt h:*7;i'7i?z:>yn^-^S'- 

25 (- 2 6 0 -4-73) CO T »ft O ^ ?t B a m H I it h Jf A L , S: 
;i>^ ^ y ^ X 5 KcDSmaI-y--rhtth4F 2 SUfe^x > A >-y- 
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— (Mol. Cell Biol. 9, 2588-2597, 1989) (Harvard Medical School 

(7)LeidenK;ck0lg#^)(^444bp<Z)No t 1^11^-^+1- 7' ^D-X^fCo 
CCDpAMP 1/CALP - I C P 4 y ^ X ^ \^ (D 3'miZ$> i n 

dlll -9--r h^^tt^kl^. P I RES 2 - EGFPy^XS H (CI on tech 
5 t±)^,BamHI<hAfllI <i: ^ ffl T -fi^N^k ^ -feb ^ - <h tc <J: 0 # 
e>nfcl 5 7 6-bp»r>T-^1^-7'^o — >Lfco ^ICDB amH I - A f 

1 II ©rM-«, I REsea^'j (7^m^nm 4 937i9o^Bjia*) 

G F P ga^J (tRS^I^H 5 6 2 5 0 4 8 nRUm 5804387^ HJSiffl 
#) iDctD^s V 4 0 U A->y-^;i/*^?><^fife^tlTli^c ;^ tC, p 

10 AMP 1/CALP - I CP4 - I RES 2-EGFPy°^::^^ H^E 

c oR I (hsph I t^m^^xr.mmit-^^^c^^zj^<o%'bnrc6. 

7 - k b »r)T-^¥m'fk L, pKX 2 0 G SmtaX^^ ^ -(OS t u I^p 

mmiB^^ hiz^-:^^ n-->^vrz (pkx2/3G3/calp - i 

CP4-IRES2-EGFP). pKX23G3mtfe^^^^ — 
15 (Coneticut :^^C0 Weller ftck 0 I C P 6 u - H B2^'J 2 . 

3 - k b X h o I mh- (pKpX2) (h-eWBamHUt-fhtC^A^ 
ntz 3 . 0-kb©;^MM(Eschariciacoli) i3fe(DLacZ@2^JRt>^ 
p U C 1 9 (Dy\ iJ7 4^- >;i^ ^/j:^ (J. Virol.. 62, 196-205, 1988). 
m^^X. ±l2y^X5HpKX2/3G3/CALP - ICP4 - I R 
20 ES2-EGFP^XhoI1t-1'h (pKX2/3G3©5' ffiiJICP6 

se^'j© 5 ' miz$>^x b a I it-r K t 3 ' fij I c p 6 ga^j(D 3 ' m\z^ 

-SH i ndlll -ti--r K^<hfe{CXho Ilt-r hTmJ^L/ct)0) T^t'c 
-fkL, pUC19fiS^J L;tpRRA-CALP - ICP4 - I R 

ES 2-EGFP^:d 1 2 0'^-1';UXDNA<h€r. Mjt#«>yn h3;U 
25 ict^ o T Lipofectamine^" (GIBCO/BRL ttm) ^^S^ffl L> 6'^x;i-m^l^ 

1CP4CDNA ^#AL^VeroE5*ffllia(2. 5X1 0^ 
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vtco h^>x7x^v3 > smmm\z 2 o xDUEu^mm m i ^ 

^*0L. SePtrsl^^T, 4-hydroxyinethylbenzoic acid (HM B A) 0 
Smg/m 1 <£:^trHiifB^*^(l 0%FB S/DMEM) Tig^L-^o 
5 — ^ L /c^> HMBA^'a-^/cCt.ilO%FBS/DME 

M T- 2 4 PbII^ * L ;t , 5 0 0 fi 1 / X ;KD 3 - ;U H ;U X 
T— (1 50mM©NaC l^^tr20mM(DTr i s-HC 1 ; pH 

7. 5) Izmm^mmL. mf^^^Ltzo 
10 HtHifTVi, ±timmm^mMi^rco mmm^mm^izmm.L . 96'yx. 
flgtc^^^-a-^^c m^m 9 6 mm 1 o $>tc Ki 1 0 0 11 I <D 1 1 . 3 

U s Xm 1 (7)t h I gGCJackson ImmunoResearch Lab. tt^) 1 % 

15 mmm-fi^cDGF p (D^m^mmizLx:^^^ ^j--y^vrzo gfpi^ 

1 0 0 M 1 (en?® ^C7)^-^(D6Ail<&ffi(.iT. 5-yP^-4- 

^na-3--i>\^*Jj\,-^-D-:»^^hEyyzy\i (X-ga 1) 
20 ^ X -T- i:* ( Pr omega *tS{) ffl 1^ T^iJ ^ L ;^ „ 0 ^ ^ h ^ - -if 

mmmiimii(D^j^)i(DSK-i.Ms- i mmmmm.^ 5 0 0 oiei^-e 

5 ^mM'lJ'L s ^ 1/ !y h 2: 1 0 0 itt 1 / X ;i/ © Zl — H O ;P X 

mmm - ^15^^ hiyy-Mmmm^m^m^v e r oe ^m^^m^^ 

25 T$e>{C2|Hl^0igL, ffij^^-^^jUX^^^— d 1 2 • CALP • A 
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mmmmxh o I rmi\:^ ^ i c p e c d n aox h o i ^n- ( 2 . 3 

- k b ) ^ y' a - y' \z V fzV- +f > y a y h^mizj^io U 7 ^ 1/ :t 5^ K 
STcB^^itei^J^ (ICP6 or RR-locus)T<Dmj^A^ 

mmi^ntz (0 1). 

5 1 0~2 OflScoi 5 0 cm^/tissue culture flasks ( IWAKI CLASS 

ill<&tToTSflBg^jR*b, iomioii-;i'Kr>^;u7.A''7:7T- (i 

SOmMCONaC l^-ati'20mM(7)Tr i s-HC 1 ; pH7. 5) 

10 i.zmmiytzo ^ii^St^s ( 3 0 #Fb1 ^ 3 iHi) ^m.^'^t:>'^tzm^^mt. 

MM^n^^mn^^. ±feiiifflflaSr^^UAc:o 4 r -e 5 5^- FbI . 150 ox 
gT^'C^^^gi^tfofc*.!:. ^0±mtC^LT$e>l3 4t:T4 5^FBl, 
1 5 0 0 0 XgTs'L^^i-^^fTo^c "^(Dm^n^ntc^V y h^n — 
;U K -i:? ^ ;U X A* >;/ 7 7 - b > V e r o E 5 iffllia 43 ^ ^ ^ - ^ 

15 T'y-tr'nc<fcO»l3L.;/5:d l 2 • CALF • /^RR^ ^ )17.^^ ^ — (D 

A-6 (-i yii h nx'(Dmmmm'7^^iSLZ^'y 4 )i^7.mm^^) 

1 % O^^SttF B S / P B S 4"^, ^^^fi^ (MOI) -fy^O. 1 
~0. OOlpfu/cellT, 6 x^Pmi^^* :/ h4'®*fi9lig 

20 <oii-:/ii > :7;ux> h d i 2 • calp • arr^^^jpx^ 

^5'-<&^^^i±^Co 7i^;6^^i5^«fflfla^3 7t:Tm#FBl-r> + :i^-t- 
L, ^<D^, l%(7)FBSill. 3 M g /m 1 h I- I g G ( Jackson 
ImmunoResearch Lab.aS) $r^C^ W IfllgtfiT'i^S LfCc ^^<7)4 8S#rBl 

25 2 -^XjUMi^lgfty 1/- h'f'CDSK-LMS - l^ifflHaXliOST^flacT) 
(2X10 ^iMIia/w el 1) tC, 1%<DFBS/PBS4^{C 

3 1 
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T, mm^rmm (MOI) ^^O . lttj:^^o\Zdl2 - CALP-A 

Kim^. ±mmm^mm^mx'-( >4^a.^-hLfco m^(Dmm (12 
5 ^^Tmmmm^^ x.ju:^^'bm^^Lrco mmmmm (1 u n ^1 0-^. 

1 0 -"sue 1 0 -Ml^lRU. ^(D^Ve r oE5ifflBg{ci3tt§-^^;U 

^fc, 1 %<^^^«ttF B s /p B s tfT. mm^m^ (moi) i!}^ 

^^^^^-frfCo i^^^aS (MO I ) 0 . 1 / c e 1 1 

0. 0 1/^celIT, 6'^x;i/mi^i^«yU-h4'©thGISTiiiffl 

15 CALP . ARR^ ^ }V7.^^n^nmm^^rz<, t^fi^^mykmm.^^ 

7 t:T 1 B^r«1^ >4^zi^- h L, ^<7)^, l%0FBS<i:ll. S^g 
/mlOthlgG (Jackson ImmunoResearch Lab. t±^) ^^t^MIBl^ 

20 A-7 >\£ V u-vo)^^ ^ )V7.m.m<otfi^)i^x^ ^ )V7smis y ^ 

D (ganciclovir){C^-r-5^S1*^1?r) 

1 %<^^^^ttF B S/P B S-fT. ^^#a^ (MOI) 7&?0. 0 
Ipfu/cellT. 24 :r.)Vm.WL^m-f]y- h ( 5 X l O ^/w 
e I 1 ) ^fcti 6 '^x;UMi^^«>^l/- h(2. 5Xl05/well) 
25 ^'OSK-LMS - liai!gO+f-yii>7;Ux>h#Sig^tZ«:>^' )V7.^ 
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l%(^>FBS«hll. 3ag/mlOt:hIgG( Jackson 
ImmunoResearch Lab. (DM^ (O^lAig/ml) (D:^*>-> 

D t*;Kganciclovir) (fOT^i^^tt^) tT hu Ifitg^Tl^ft U 7t o m 

5 \ C P A^'^d)^ 2^ J U h6^m(Dt:L^. S K - L M S - 1 ^ flS S. 

U^O S TiiflatC. ^^^SS (MO I ) 0 . 0 1 iifj: ^cfc -3 d 1 2 . 
C A L P XJi-^ Jl^;^ A '7 7 7 — ©^^-^tl^'n^^;^ - 2 2 NfTbIJ^ 
*L/c<Z)-^lHliRb^o |B|»<7)i$'>A^M^9%(DSDS-PAGEy;W 
m m »J Ti^t . :^ h □-t;i/D-xM (Bio-Rad tt^) tc^L^cio 5% 
10 + (DIFCO Laboratories aM) ^ffi^^^T, m^'^WX: 2^ 

f^':ruy^y^'v. ^<^>'^, I C P 4 tfti^ (f&IR^ l : l O O O ) ^ 
ffl>iT, 4 t:T-%-r > + :x ^- h Lfcc 
A- 8 (-r > b'jHT(^5aSS.?>"miSI^#6^5>tff) 

t h ^TSffiffiSit-Mf -5 dl2. CALPARR^i:7^-<^llElS^ 

FH- A I ifflUgl X 1 0 6 Mfi^<^ll«l<7)4ill^||^3£^ - H-^-^y^ (B 

ALB/c Slc-nu/nu)(B2^SL C ttSi) <7)#:#J^ ^STft 

%&1)^^7 mmgK (50~70mmMtC^ftL/}t. ixio'pfu 
20 /'7r>X<Ddl2. C AhF ^RR^^ ^—^^tS I 0 0 ti \ (D^ )l 

7.mmm in = & ^^\.^\%nm.(D^ ^ )V7.m.mm {n = & ) so 
rBitcffij»^«!i^L, ii: [0. 5 3 xm<D 2 m] ^m^^xmmmm 
25 ^fc. t. hm^^mmizi^i-r ^ d 1 2 . calparr^^^'-©!^ 
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FH-A I mm(DmB^^ii(Dmm^M F H - A i -Lummi xi o 

e mm<Dm.(Df^.mm'^J^ - \^-^ O 7.(B AL B X c S l c-nu 

y n u) (B2^s L c^m)<Dm^m^^^ i mm^i^Tm^^mm'i:^)i^ 
^i^mi^fzo UFH-Ai -Lumm^w^mm^vtzi 4Bm. m.m^ 

5 6^5iF^(D:^fi6. lX10'pfu/T>^7;(7)dl2. CALPARR^ 

Mtxfcflg. ffFjii> mm., 'bm. A^m. ^^^Rt/upm^m'^aiLii^iiL 

10 7;UT't:H^fflV^T. lmM©MgCl2<&^tfPBST. 4t:Tll!fe 
^liT, X-Gal (1 mg/m 1), SmMOKgFe (C 
Ng). 5mMC7)K4Fe (CN6)Rt^lmM(DMgCl2^PBS4'{c: 
^trSK^^tC, ^M«^ 3 7 r T 4 BtfeTg L , 3%(7)DMS 
O^r^tJP B S X-G a 1 ^fe^fTo;to ^tz. ±120^^ 

15 M^#:(D^2^^& >^?^ [1 5% (v/v) <D t&fP tf ^ 'J >^i§^, 

1. 65% (v/v) ©7f^;i/-7g>, Rt;ci% (v/v) (og^^/pe 
S] TH^L, /-^^ y ^ >\z^mi^rzo y^*) - L - >J z^yrn- h Vtz 
'^^^u7s'7^Y\Z. ff$4xim®^H'<£:<Di±, 4^5/l/>«fTMSU, 
^P^fi<Jii^<^T;Hi-;H^7^T!!tt7K ^CD^, Hematoxyl in-Eosin 

20 yk^^n\^^. d 1 2 . C AL P A R R{C J;§ffi«Sai^(D««[i^^#JttMli 
(:tU>/\°XBX-5 0) ^ffll/^xm^Lfco 

MFH-A I - LMlfflllSi XI o^exfisxi 05<@^6Mi^ 
<^Iilll©Ml!^fil5!EP? - H-7'>7.(BALB/c S 1 c-nu/nu)(B 

25 F H - A I - L MiBfla^S^Mai^t L 1 7 B g , 2 7 B g U^' 3 4 B g 
lX^07pfu/•7•:^X(^)dl2. CALPARR^i^^S^-i^^ 


wo 03/057888 


'CT/JP02/13683 


(7)A- ^ tJnjua b H , 0. 5 % <D i5';u^ t H ^ffl i^T, 1 

mM(Z)M g C 1 2 P B S 4"CTlBfeHSL, thll$^^Mai 

A- 9 (mn^^m^m) 

Mn(DS t uden t's t - t e s t ^ ^ -d X . l^i^&O^m^mm 

Ltzo issti p < 0 .0 5 ^^mm\zmMX'$>^ t^^ibtiti. 
10 mmmB 

nxom^mmm) 

-^mm-t ^tzib. 4F 2x>/\>+>--/-2 6 0 ti )l^s:i>y°a — 
15 iJ' — / I C P 4 / I R E S - E G F P ^^tJ D N AKfrM-^. ICP4- 
HSV^S#:dl20 (J. Virol. 56, 558-570, 1985) <DRR(ICP6) 
miRf-m (Ul36) ICffilWjffi^J^A^^fflV^TJf Ab, dl2. CA 
L P A R R^^ ^ -^V^mLf^io dl2. CALPARR^^iS^-^i, 

I CP 6 •fa^-i^^-aymmTiz 0 ^ ^ h y--\f^mmi^ ^ ti}V 
20 if- - yzf u ^ — (DUny \z I CP 4 ^ yn^nt.B.G¥ Pti/xj\t< 

M;^jia^ (SK-LMS - 1) <h;^;u>i^ii>#^^t h-i-^ffl^ifla^ (o 

ST) ^jsefflLT. dl2. CALPARR'^^^-(7)^>r;UX^m(7) 

25 r>^>'UX:t>#^^^^a^O. I(2xi05cel Is/well) 
(r)y>^)V7.'TyZf^u-7.7yt-ixnmvr:L. dl2. CALPA 
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R R^^ ^ - it.t! Jl^t^->^i^ SK-LMS - I mf^^^X^mmLtcii^. 

d 1 2. c AL p ^ R Rotimiit^mo) 7 2 mm^i^o) ti - >miio 
fz (ii2)o mmm<Dmmmmitmmmx$>-Dtz, mptk2 2mmm(Dmm 
I CP 4^ >/^^n^^^mLTi.^^^i. o s T mmnt I C P 4 ^ > 

^-it. SK-LMS - 1 RZ^O S T (Di^mi^iZi^l^^Xl^Wy ^ 
6 O :x^Jl^ ^ y 1^:1^0) SK - LMS - 1 mmiZd 1 2. CALPA 

RR^^ 1^ -^mm^it. mmo) 9 emm^^iz. 

Biiimm^m^mx. egf p (Dm^^^wtLfz. mm\.mmv-D-D& 
15 ^mmmmz^ -i^^^ hzy^'^-^iifi^Mv. 't(Dnm(D^mm\z^G 
R ffi^m.\^x\,^^z. tifimmx^Tz (®3)„ 
imoymmz. mm<D%m.i)^mm\z^^-t^mh^^mm-^nrz. 

B - 2 (aJ^^HSV - 1 ^-(Dm.^}V^7.^^ )V7.mi)yiy^ U 
(ganciclovir)tcM'r -S^^tt) 

20 di2. c ALP ARR^^ ^-^t. hmiimm<Dfamiz}t^mT^m 

;U ^ X ;P 7s j^ij T' * -5 > -> ^> □ e ;Kganc i c 1 ov i r) (c g5 ^ ^ ^ 
t"C:<hTafe-i>. 24'^x;i/ (5X10^/we 1 1) T^>f-;/'>^nf3(7)S 
K-LMS-iaHStC, (Omrn (0~100ng/ml) >iy 

25 ^ □ t*;Kganciclovi r)?^qSTT, d 1 2. C A L P A R R ^^fiS^^ 
0.01 xmrn-^^. ®S^(D4 8Bf FamtC, X - g a 1 ^SKfcLT^ 
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Vtco ^tc. e 0 zt^Jl^^f ^ y =L^<DV e r o E 5 (2 . 5X10 

^/we 1 \ )\ZliiQ/Ta\(D-fiyi/^u t'JKganciclovir)i¥^ET <h 
#?¥l£TT, dl2. CALPARR'^^rS? — ^^^^-tt. ^^<^4 8 
5 BtPp^t^tC. X - g a 1 LT^febfc (04). 

SK-LMS - l^fflSa, 1CP4CDNA <^#AbfcVe r oE5*ffl!ia^C. 

>->^ P t*>)Kganciclovir)(D#^£TT d 1 2.CALPA.RR-^^5'i5' 
— S K - L M S - 1 ^flSTJi, 40ng/'ml<D 

:^>>'^ D b*;Kganciclovir)?^feTT^:^l::Wl*«J^^a;t. d 1 2. CA 
10 LPARR^i^^J'-^^ m'i&^'O ^ )V7.^K> ^nw^n\z^^'i^i)^m^^^ 
t7&^^^^$nTVi-5 (Cancer Res. 54. 3963-3966, 2001) ^^Plfig^H 
S V - 1 h rR3<hf5|l?(Z):tf>>'^Pt*;P (ganciclovir) tcM't* 

-g)^S14<&^UfCo :i(7)l^l^ti, dl2. CALP ARR'^^iS'-*^*^ 
i^^t::;^ > ^ P t:;Kganclclovir) ^fc«7 P h: ;Kac i cl ov i r) "C 

B-3 (-r >b* 31^^0)5813® BLt;^m«®#6<I^*f) 

MFH-A I - l.umm.mifiti )Vi!rs-y<DmKl^ A^nni^TX^^^ii^ 
Eoi)^^. MFH-A I - LM«0flS^<D^RN A^*f^<i:-r^ R T - P 
CR^m\Z^K>m^tch:L^. MFH-A I - L M *fll flS » :^ 4? - > 
20 OmR N A^^i^LTVi^ C ^7!)55t^^n;/t (0 5 a)o ^fc. ±IBMF 
H- A I - LM^fiBlia^lC. m^m^m^O. 01<Odl2. CALPAR 

vir^-^miiSL^mmt: i^xnmvti (ia5b), ^o^m, di2. c 

ALPARR^^iS^-tt MFH-A I - L M iSB US 1*1 Si ^ , M F H 

G I s T mmiSLXs^-^mmmmmmz . mm^^m^o. o i xti o . 
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lC0dl2. C AL P ^RR^^ ^-^^ti^n? 2mmmP!k^^i:rc, 

^-(Dmmit. x-Ga \ ytk^Ly°^~- ^ mf$.^mmtLTmmL 

7t(S6). ^(D^m, dl2. C AL P A RRy<.^ -^^ -itG I S rmm. 

( 6 El a . b) iSLZs^-Emmmmmm iemc , d) p^-cmm^n. o. 

5 OlMOI (6Sa, c)RDCO. IMOI (60b. d ) (Dj^^?!)^ ^ 

oi (6iiib, d) <D^^X'itmm'^(Dt^T0mmmm^<Dd 1 2 . 

M F H - A I Affiliate 0 ^«L^c&T)lt«(C*rt--2) d 12. C A L P 

10 ARR-^^ ^-(D-i yidts-ccDifimm^Ji^^m^rc. mfh-ai-l 
ummmcD^T^mmmizM^^ d 1 2. calparr'^v^^-<di 

XI O^p f u y-T O X<D d 1 2. CALPARR ^ M e.^ A b 

;^co mmi^m^^ 2 9 B ^(Df^m id I 2 . calpar rs#) si^t^ 

15 ihm (P B SS#) ^(Dmmi^m (mean±S. E., n = 6) ^ 
tl^'n 5 0 0 ± 1 3 6 mm' i i 8 3±3 3 mm^ X -d fco f^mmi^M 

t hm^^mmizn-t ^ d l 2 . CALPARRO^IIIiil^^-^tCJ:'^ 

20 - A I mm<Dmfi$m^i^mMFH- A i - l umm^^m^^tzm^mmm 

)\^'^ T^cDrnW^m^^ ^ . 1 X 1 0 ^ p f u /-T X CO d 1 2 . CA 
LPARR^^^J'-^aAt^l SB ^(Dm^Umm (0 8 a , b) RZJ^ 

AE'^m.Wix$>^m (08 c), ^^m msd). ff^m. (08 e) <dx-g 

a I mzSlz. Hematoxylin-Eosin ^^iz ^ m^^Mm (DM.!^^ 

25 ^M1^ (m 8 f , g) ^ffoT^Co dl2. CALPARR(DllElSi^Ml^ 
^#(3ctoT, JI$fe^M»Cdl2. C A L P A R R iJ'-ODlti!}^^ 
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MFH-AI-LMi^l!S(7)^-^aDlia^^lX10'*.fflX«5X 
5 lO^flichL, MFH-A I -LM*fflliao^#t^l 7 He, 27B@R 

aC34B@tClXl0^pfu/-7OX<7)dl 2. CALPARR^^J7 

(S9). MFH-AI- LUmmmm l Xl 0«^X«5X1 O^^®^ 

10 12. C AL P ARR^i7^-^S-^(^?&^S¥<^flt|i^^«^W$'J^^«B^ 
^^^Tfeo^Co Hematoxylin-Eosin S^fe llJ; ^ ^^^6^^^^ <fc 

h D --^M* (GIST), mj^nnm^(D^ ■ m^^m^'p'L-izm Am 
20 ii^^ii^M, m\±Mmm. mi^nmmmm^^io'i^x^ms o o ommw: 

v>c<h;&^e», frl&^fe© W^^^M-r I^M<^^®. 
J^^tcMS-r^jte^^frJi, #l^l!l^^miKl^MTp5 3tR b it^s 
25 G I S TTK I T itfS^ Ewingl^M^mflil^ffi, 

3 9 


wo 03/057888 



PCT/JP02/13683 


10 mmmnmizm^^-ii:^:! tiz^o . ^mm^-^xhmm^M:^mMiz 

Wmvn^ :i tii^m^-^nrz (cancer Gene Iher. 5. 274-280, 1998). 
:t :^ T- ^ :^ > it^ ^t^f^ \z $> ^ U^^mm.iz h 

15 —\z^-oxmf^misi^^-0ii!b^^^\t. -':f3X^^ ^-(r>m.m^^^T 

So 

25 1^ 14 ii5 ^ S . 
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10 izsssL's^mmmmommiit.mmskm^^'pT.^y h@B^(7)ifii^^^, 
mw.mi^mm^f^ i£ (DmmiisssL'^m^(Dmmx $> ^ra^ . ^^m^z^-o 

^^9-x. mm.^^^mmm^^MUt^^zv^m-t ^z. t\z^K) . z.n 

15 ibx'^mtu^mmik^w-m^^miiimizm.^r^^mmit. -r^xo) 

j:r>x^::^m-^B-mts.^(Dmmm\zM-r^f^wmtvxh^^izii^m 

20 Vn^h(DX$)^. 
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S 2l< O |g H 
— if (Thymidine kinase) jlfS^f ^ fU ffl L T ^ M <7) (C it M ^ JIp 

2. mm^^miz^m-r ^m.i^^(D^^mihm'0mi^A^. ^^m^l^z 

i^jEnmmizi¥mLtsi\^>mm<^m&jmmmm-<^ ^-o 

3. mmmm iz^-^n^mm^m^^t^mi$Lf}K gS3?ij#^ 2 t-^^n 

s d <t ^#mi:-r5it^3S 2 mm.<D0^i$ijE'^mm\zi^mvysi\^mm^m 

15 6«J^;^1tm^i^ iS7-, 

20 mmmn 2 xit^mmn 3 iz^-^n^^mmm{z:i5\,^x . i^l<«i& 
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9. @6^iS'>/N°i:7K^zi — K-r^DNA7&^\ IRES (internal 
ribosomal entry s i te) T m 5t itls^ tC ii^ 5 n T -5 d <i:^4# 

10 ^ ^ — , 

10. §6^37 >/1^K^3l- HTSDN A*^ 7# h - 5>7>(SjfiMigjt 
15 5'>/1;l7SS:3-H-r-5DNA-e$>'5;ii:?r<^ll<i:r^SA^^l~90 

12. > n^^- ^"Dn Aifi. ■^^f^muv^m^h'D^ 

>Ai7K^n — H-r-SDNAT^^C i 1 ~ 9 O 

20 13. gW^>A^M«'3- H-r-SDNA^^, 5®llll^Jf^ffl<&'bO^>/\° 

^K^=i-h'-r-2>DNAT^^Cl<i:^4$m<h-r'5ff^Jll'-9<DVi-rn 

25 ffommnm^'^^-. 

15. < ;i/X^MMiijtfe^7!>^ I C P 4 X«E 1 A-C^^ C <h 

4 3 
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5 ^mmm^^ ^ -o 

17. o 7.^^ ^ mm.^ji^^x'y ^ ^ - (hsv^ 

18. mmmwm%^. mmm^^m(Dmm.^mmm%m. Jimttifew 

x«^S5£tc is tt^itm^^it^^B Baits WT^t^^ltm^ 

19. 'J J}^^ Vir^ H U iS7'/7 ^— -tf (Ribonucleotide reductase) ^ 
15 3- ^ D N A^^^LT Vi^ C i <&iHriS[i-r^if 1 ~ 1 8 © 1^ 

2 0. tS5t<Jll~l 9(7)(/i-m75Mlieife(7)fijc#:jES^I5a{Cf^fflL75:U*ffl 

2 1 . ffjJcJS 1 ~ 1 9 ©Vi-rn7iMCSB«^C0fig#:iE^$ffliia{C{-^ffl 
^(D^(omMOB#^tc, «fflll§#Se<)^:K1t^^i^ ^-©!Rg311SM^£«J$)J 

4 4 
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(aciclovir), :^ > ^ a \i )V (ganciclovir) moi^'O ^ 7.^^ m 

5 2 3. m^mi 1 9 (Di.^-rn^^izmm(D^^iE'^mm\zi^mLfjii^^m 
^ z t^'^mt't^m.i^m'^mmizii^m Lui^^mmf^^^^mmm^^ 

10 2 4. ^ ^ zy>^-r-'fLi^ii<Dm^^^. I X^^JlLfz^ y>-)im 

F I A U ^ffl -5 Posi t ron Einiss ion Tomography tc J; -5 M^'V $> ^ 

z. t^<\^WLt-r^m^m 2 3 umof^^mnmrnizn^m Lui^^mm_^^ 
15 mf^xitmm^m.WiX'i^^ ^ tti^WLtr^m^m 20-2 4 ©i^^-rn 

flS # m 6^ ^ ^ ^ iJ' - ^ ^ ty ;i <h ^ # m <h -r ■& M , 

20 ^f^mmT$>^ z. t^wmfr^mMm2 et^Wio^mmo 
■5f&5^^-e*^iii:^!ttm«h-r^it^JS2 7 mmcDfhmmo 

25 mm^^/vUii(DM\immm.mizm-xL. ^ -(Dmmtmi^^. 
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3 0. miimm\^m.m.mm. mit^T. h u--^mmxit^'Bmm^Mm. 

10 3 2. iijf^Jll - 1 9 (Dl^-rnA^f2®<Dfi)o#IEa^J!aiCf^ffl bT^tliiMllg 

^, >A^Mx«'^:/^ H^!^ii$-it, m^n.:^-^y^^ h.m'm.^m^ 

15 <^ma:TS»^^ 2 9 - 3 2 © l.^-rtl*^ISg^<Df&1^^?4 „ 

^ z. ^^%mii-r^mj^m2 9-3 3 oiiTn/O^ieito^&i^^te. 
-s^ffluax^Mite^^^^f Situate, 1-19 © li-rn*^ 15 « 

u-xyji:t-j^-U'im^m^^'r. m^fi^$im\zj:'Dxm-^ □-> 

25 3 6. «Bfls*^ ICP4 (-) mmx$>^ :i t^nwit-r^mj^ms 5 
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SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Cell specific express replication vector 

<130> B08-0IPCT 

<140> 
<141> 

<150> JP P2001-402102 
<151> 2001-12-28 

<150> JP P2002-255395 
<15i> 2002^08-30 

<160> 9 

<170> Patentin Ver. 2. 1 

<210> 1 

<21 1> 4! 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gaaacaatga cacaatcagc tcccaatacc aagggcctga c 

<210> 2 

<2I1> 260 

<212> DNA 

<213> Homo sapiens 

<4G0> 2 
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gaaacaalga cacaalcagc tcccaalacc 
gcagclgagg llglgggggg agglgccccg 
cggccctgga agagacccgg glcgcctccg 
tgtgcagacg gaacttcagc cgclgcclct 
gccagagccc accggccagc 


aagggcclga calcacaagg ggaggggaag 60 
ccccllggca ggcccctaca gccaalggaa 120 
gagcitcaaa aacalglgag gagggaagag 180 
gtlclcagcg Icaglgccgc caclgccccc 240 

260 


<210> 3 
<2I1> 333 
<212> DNA 

<213> Artificial Sequence 

<22Q> 

<223> Descriplion of Artificial Sequence: Region consist 
of human calponin gene promoter and its structural 
gene fragment 

<400> 3 

gaaacaalga cacaatcagc tcccaalacc aagggcctga calcacaagg ggaggggaag 60 

gcagclgagg llglgggggg agglgccccg ccccllggca ggcccctaca gccaalggaa 120 

cggccctgga agagacccgg glcgcctccg gagcllcaaa aacalglgag gagggaagag 180 

tgtgcagacg gaacttcagc cgclgcclct gtlclcagcg Icaglgccgc caclgccccc 240 

gccagagccc accggccagc algtcctctg clcacttcaa ccgaggccct gcctacgggc 300 

tglcagccga ggttaagaac aaggtagggg Igg 333 

<2I0> 4 

<2n> 445 

<2I2> DNA 

<213> Homo sapiens 

<400> 4 

gtgaglgcag cgcgcccccg tcccggglac ctccggttga atclgglggc Itgcaccgac 60 

cccclcccct gtccccagac ggalctagat ggtlcKccc Iccatcccgl accgacgacl 120 

glcccccctl cccccacccc ctccccggca cat Iglcc 1 1" ccc t cc 1 1 Ic tttgaagaaa 180 

gccgacccgc ccctcaclcc gtcacgaggg tgggtgactc agcgtcctcc ttccccgcgg 240 
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cgccagaagc cagllgcaac cgglllclga aglaatglgc aggactcctl acalcagclc 300 

ctclgaglct cglgallcag cctlgcclcc ctctclcccc clllgccccc Iccccglccc 360 

acccllaggc gctgggagaa gggaggglgg ggagglcagg ggcclclcag aggggcclca 420 

ctlgltaacc cagcccccal llcag 445 


<210> 5 

<211> 455 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ggatcccatg tcccatcaga gctaaaagcc 
acaaacccct gggaltcccg gctccccagc 
tgaaclcccc ctcitctcaa actcggggcc 
tccgggcagg glcctgtcca laaaaggclt 
ccccgccccg gcccgclcca Iclccaaagc 
actgctccaa cttgglgtcl llccccaaal 
cgggggtggg gagcggagcc ggcllcctcl 
gggggaggcl gacatcacca cggcggcagc 


ccaggaggag aggglggctg gtllglcccc 60 

cccttgcccc tctclccagc cagaclctat 120 

agagaacagt gaaglaggag cagccgtaag 180 

ttcccgggcc ggclccccgc cggcagcgtg 240 

atgcagagaa tgtctcggca gccccgglag 300 

atggagcclg Igtggagtca ctgggggagc 360 

agcagggagg gggccgagga gcgagccagl 420 

cclll 455 


<210> 6 
<211> 24 
<2I2> DNA 

<2I3> ArMficial Sequence 
<220> 

<223> Description of Artificial SequenceiFPI 
<400> 6 

gagtgtgcag acggaacltc agcc 


<210> 7 
<2I1> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:RPl 
<400> 7 

gtctgtgccc aacttggggl c 

<210> 8 
<2n> 20 
<2I2> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:FP2 
<400> 8 

cccatcacca tct tccagga 

<210> 9 
<211> 21 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence;RP2 
<400> 9 

ttgtcatacc aggaaatgag c 
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